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Abstract
Quarkonium decays are studied in the charmonium model. Relativistic correc-
tions, higher-order perturbative QCD corrections and non-perturbative contribu-
tions are discussed. Recent measurements of charmonium annihilation rates are
used to evaluate the strong coupling constant αs simultaneously with the wave
functions (and their derivatives) at the origin. Further predictions are made for
yet unobserved decay rates. The various models for quarkonium production in
hadronic collisions are critically reviewed. Based on the charmonium model, the
cross sections of different quarkonium states are given in a well-defined QCD
perturbation series, including quark–antiquark, quark–gluon, and gluon–gluon
scatterings. Numerical estimates are given for charmonium production in pp, pp,
and pip collisions. The roˆle of indirect J/ψ production via χcJ (1P ), ηc(2S), ψ(2S)
and b-decays is pointed out. Relativistic effects and non-perturbative contribu-
tions are found to be important. Existing measurements are compiled and shown
to be well explained if all contributions are included. The 1S0 cross section is
calculated in complete next-to-leading order. Finally, a study of the high-energy
behaviour of quarkonium cross sections is made, based on the asymptotical be-
haviour of higher-order QCD corrections.
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